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Invasive Species
Next Generation Sunshine State Standard
SC.912.L.17.8: Recognize the consequences of the losses of biodiversity due to catastrophic events, climate changes,
human activity, and the introduction of invasive, non-native species.
Common Core Scientific Literacy Standard
Cite specific textual evidence to support analysis of science and technical texts, attending to the precise details of
explanations or descriptions.

Sea Urchins Cannot Control Invasive Seaweeds
ScienceDaily (July 13, 2011) — Exotic marine species, including giant seaweeds, are spreading fast, with harmful effects
on native species, and are increasingly affecting the biodiversity of the Mediterranean seabed. Some native species, such
as sea urchins (Paracentrotus lividus), can fight off this invasion, but only during its early stages, or when seaweed
densities are very low.
Spanish researchers have carried out a study to look at the ability of sea urchins (Paracentrotus lividus) -- generalist
herbivores that live in the Mediterranean -- to limit the invasion of two introduced seaweeds (Lophocladia lallemandii and
Caulerpa racemosa), which are having a "grave" effect on the seabed. "After seven months of experimentation, we found
that predation by these herbivores had no effect once Caulerpa racemosa was completely established, although it did
reduce the degree to which it became established in the very early stages of invasion," Emma Cebrián, lead author of the
study and a researcher in the Department of Environmental Sciences at the University of Girona, said.
In the case of Lophocladia lallemandii,the sea urchins were able to limit the seasonal spread of the seaweed. "Since the
amount of this species directly consumed by the sea urchins is very low, this reduction was due more to the decline in
other native species (consumed by the sea urchins), which act as a substrate for the seaweed," the expert explains.
The research, which has been published in Biological Invasions, shows that, although high sea urchin densities can have a
limiting effect on the establishment of invasive seaweeds, "they exert no control whatsoever in highly invaded areas," the
researcher adds.
The researchers used the experiment to compare the proportion of invasive seaweeds in the environment and the amount
actually consumed (present in sea urchin stomach contents). "The sea urchins do not consume the invasive species
according to their availability -- they have preferences," says Cebrián. Although the two species of invasive seaweed are
very abundant in the environment, "Lophocladia lallemandii was consumed to a very low degree, while the sea urchins
displayed a certain preference for eating Caulerpa racemosa," the biologist goes on.
To find out whether consumption by the sea urchins could control the invasion by these two species, the team of
researchers placed large numbers of sea urchins into cages (12 sea urchins/m2) and monitored how the invasive seaweeds
developed. The cages were placed in areas completely invaded by C. racemosa (established invasion), in areas where the
invasion was still very limited (initial stages of invasion) and in places where L. lallemandii was very abundant. "The sea
urchins only controlled the expansion of C. racemosa in the cages in places where the invasion was still at a very early
stage," Cebrián points out.
The research team says it would "be of great interest" to study possible mechanisms for controlling these invasions, and
the resistance of native communities to them, given the growing impact of exotic species.
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1. Read the article, “Sea urchins cannot control invasive seaweeds.” After reading the article (5-10 minutes), write
down everything you can remember in the box below. The process of recalling the information is important, so do
not return to the article at this point.

2. Return to the article if necessary and answer the following questions. You may also need to draw from your
knowledge of biology and you should feel free to use your text or other resource.
a) Identify a potential negative impact of an invasive/exotic species on a native species.

b) What is meant by the term “generalist herbivore?”

c) Based on the study, at what stage of seaweed invasion are sea urchins beneficial in controlling the spread?

d) Using the article, identify the independent and dependent variables of this study.
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